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(54) HIGH LUMINANCE MODE DISPLAY METHOD, AND HIGH LUMINANCE DISPLAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the number of display colors, and to 
conduct display of a high luminance mode by selecting plural subHlelds having a 
number less than a standard number to increase a light-emitting frequency. 
SOLUTION: A display drive system using a sub-field method has eight sub- fields 
of each color requires address periods AD(ad1-ad8) at least eight times. In a PDP 
of the present invention, total address period corresponds to about 50% of one 
field period, and a display period is a little under 50%. In a high luminance mode t 
displaying method, a sub-field where standard display of eight bits for each color 
is color-reduced to four bits for each color is formed, the total address period 
(ad1-ad4) is thereby reduced from about 50% to 25%, the display period (SF1A- 
SF4A) is thereby reduced from about 50% to 75%, and visual luminance gets about ' 
1 .5 times as a result. Plural reduced color^display sub-field method are prepared 
by this manner to be selected in response to usage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The high brightness mode method of presentation of PDP characterized by performing a 
daylight display by dividing the 1 field into two or more subfields, choosing a number smaller than a 
criterion of two or more subfields in the indicating equipment using the dot-matrix display mold AC 
plasma display panel (following it being indicated as PDP) which performs a gradation display by the 
count modulation of luminescence, and increasing said count of luminescence. 

[Claim 2] The high brightness mode method of presentation of PDP characterized by installing a subfield 
setting means to set the number of subfields as said indicating equipment, setting up a number smaller 
than a criterion of two or more subfields, and performing a daylight display. 

[Claim 3] The high brightness mode method of presentation of PDP characterized by installing a subfield 
selection means to choose a number smaller than a criterion of two or more subfields as said indicating 
equipment, and making the subfield of arbitration selectable. 

[Claim 4] The high brightness mode method of presentation of PDP according to claim 3 characterized 
by choosing said subfield selection means in manual operation. 

[Claim 5] The high brightness mode method of presentation of PDP according to claim 3 characterized 
by choosing said subfield selection means by remote operation. 

[Claim 6] The high brightness mode method of presentation of PDP according to claim 3 characterized 
by choosing said subfield selection means corresponding to the number of bits of a display input signal. 
[Claim 7] The high brightness mode method of presentation of PDP according to claim 3 characterized 
by choosing said subfield selection means corresponding to a display-input program. 
[Claim 8] The high brightness mode method of presentation of PDP according to claim 1 characterized 
by controlling said cooling means of PDP corresponding to the number of subfields chosen in said 
indicating equipment. 

[Claim 9] PDP which has A (address) electrode which intersects said display perpendicularly with the X- 
Y (display) electrode of a pair, and this, The address mechanical component which drives said A 
electrode, and the scanning mechanical component which drives said Y electrode used for a display and 
an information store, Y sustain pulse generating section which generates Y sustain pulse which is the 
driving signal of said Y electrode, X sustain pulse generating section which generates X sustain pulse 
which is the driving signal of said common X electrode, and drives this X electrode, The scanning control 
means for indicating by the dot matrix from the digital R(red) G(green) B (blue) signal and synchronizing 
signal which were inputted, The scanning control-section & image-processing section which has the 
generating control means of the X-Y sustain pulse for the generation means of the address signal for 
said scanning, and said subfield control etc., Daylight-display equipment characterized by becoming the 
display in high brightness mode by constituting from the number selection section of subfields which 
carries out a selection setup of a number smaller than a criterion of two or more subfields, and carrying 
out a selection setup of a number smaller than a criterion of two or more subfields in said number 
selection section of subfields. 

[Claim 10] Daylight-display equipment according to claim 9 characterized by carrying out additional 
installation of the input terminal from SF (subfield) selection control unit, and making a display output 
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possible with the number of subfields of arbitration at said number selection section of subfields. 
[Claim 1 1] Daylight-display equipment according to claim 9 characterized by carrying out additional 
rnstallation of the input terminal from the remote input section, and making a display output possible 
with the number of subfields of arbitration by remote control at said number selection section of 
subfields. 

[Claim 1 2] Daylight-display equipment according to claim 9 characterized by carrying out additional 
installation of the input terminal from a remote control receive section, and making a display output 
possible with the number of subfields of arbitration by remote control actuation at said number selection 
section of subfields. 

[Claim 13] Daylight-display equipment according to claim 9 characterized by carrying out additional 
installation of the input terminal from the foreground-color automatic detection section which detects 
automatically the number of foreground colors of a display input signal, and carrying out a display output 
to said number selection section of subfields with the number of subfields corresponding to the number 
of foreground colors of said display input signal. 

[Claim 14] Daylight-display equipment according to claim 9 characterized by carrying out additional 
installation of the input terminal from the program detecting element which detects the class of display 
program automatically, and carrying out a display output to said number selection section of subfields 
with the number of subfields corresponding to the class of said display program. 

[Claim 15] Daylight-display equipment according to claim 9 which carries out additional installation of 
said cooling control output terminal of PDP, and is characterized by outputting this cooling control 
command of PDP corresponding to the selected number of subfields at said number selection section of 
subfields. 

[Claim 16] Claim 9 which carries out additional installation of the fan motor which cools said PDP to said 
indicating equipment, the fan control section which performs the roll control of said fan motor in 
response to the cooling control command from said number selection section of subfields, and the 
mechanical component which carries out the rotation drive of said fan motor, and is characterized by 
being inversely proportional to said selected number of subfields, and controlling rotation of a fan motor, 
or daylight-display equipment given in 15. 

[Claim 1 7] Daylight-display equipment according to claim 9 characterized by carrying out additional 
installation of the number— of^bits detecting element which detects the maximum display number of bits 
of a display input signal, and closing to it if automatic selection of the number of subfields corresponding 
to the detected maximum display number of bits is possible to said indicating equipment. 
[Claim 18] Claims 9, 10, 11, and 12 which carry out additional installation of the bit transducer which 
changes the maximum display number of bits of a display input signal into the predetermined number of 
bits at said indicating equipment, and are characterized by changing said display input signal into the 
signal of the maximum display number of bits corresponding to the number of subfields of said selected 
arbitration, or daylight-display equipment given in 1 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is concerned with the subfield brightness control method of AC mold plasma 
display panel (PDP), and is involved in the high brightness mode method of presentation and daylight- 
display equipment of PDP in detail. 
[0002] 

[Description of the Prior Art] Drawing 4 is the important section block diagram of the PDP display drive 
system by the conventional technique. As shown in the drawing 2 (**), a PDP display drive system X of 

a pair, the Y (display) electrodes X, Y1. and Y2 The A (address) electrodes A1 and A2 which 

intersect perpendicularly with Yn and this PDP P which has Am, X sustain pulse which is the driving 

signal of the scanning mechanical component 5 which drives said Y electrode used for the address 
mechanical component 7, display, and information store which drive A electrode, Y sustain pulse 
generating section 4 which generates Y sustain pulse which is the driving signal of Y electrode, and said 
common X electrode is generated. The scanning control means for indicating by the dot matrix from X 
sustain pulse generating section 6 which drives this X electrode, the inputted digital RGB code, and a 
synchronizing signal, The generation means of the address signal for said scanning And the scanning 
control-section & image-processing section 1 which has the generating control means of the X-Y 
sustain pulse for said subfield control etc., the frame memory 2 which memorizes the image data by 
which the image processing was carried out by one frame, a frame memory 2, and the address 
mechanical component 7 And it consists of I/O buffer 3 which controls I/O of data with the scanning 
mechanical component 5 etc., DC to DC converter 8 which supplies the power source for a display of 
PDP. 

[0003] The gradation display of the AC mold PDP is performed by controlling the pulse number of X-Y 
inter-electrode AC discharge in 1 field period, and is controlled by the method specifically called the 
subfield method, the PDP driver voltage wave schematic diagram of the drawing 2 (**), and the drawing 
J_ (**) — as shown in the standard display (each color of 8 bits) in the subfield method, each color 256 
gradation is expressed combining the subfield which set the rate of phase contrast of a display pulse 
number as 1, 2, 4, 8, 16, 32, and 64,128 for every display gradation. The display of subFIRU of every pixel 
(pixel) of PDP is written in with the gestalt of a charge in PDP by supplying an addressing pulse and a 
scanning pulse to A (address) electrode and Y (display) intei^electrode. PDP with which this explanation 
js presented has A electrode of each 852 colors, and 480 Y electrodes. Since Y electrode is a common 
electrode per horizontal scanning line, it is necessary to perform every subfield 852 times of addressing 
at the address period AD. Since there is gradation control of Book PDP by 8 bits, it has established 8 
times of the address periods AD (ad1 **** ad8) at 1 field period. Although the remaining periods 
become, the total address period crosses the one half of the 1 field at the practical display period PD 
(SF1 **** SF 8). Reappearance of the television system natural drawing of 17 million colors can be 
performed by using eight subfields. However, high brightness-ization has been a technical problem in 
response to evaluation that the brightness engine performance is relatively dark compared with display 
devices, such as CRT. 

[0004] PDP is used for variegated applications, such as a television set, a display for an advertisement 
advertisement, a display for computers, and a display for a monitor. By the presentation using 
advertising advertisement or a computer, when it gives priority to a daylight display by 256 color 
specification data, in one kind of PDP display, the trouble referred to as being unable to respond to both 
has occurred. 
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[0*005] 

[Problem(s) to be Solved by the Invention] In view of the technical problem and the trouble of having 
explained above, this invention aims at the proposal of the approach of displaying high brightness mode, 
and daylight-display equipment while it reduces the number of foreground colors of PDP. 
[0006] 

[Means for Solving the Problem] The high brightness mode method of presentation which performs a 
daylight display by dividing the 1 field into two or more subfields, choosing a number smaller than a 
criterion of two or more subfields in the indicating equipment using the dot-matrix display mold AC 
plasma display panel (PDP) which performs a gradation display by the count modulation of luminescence, 
and increasing the count of luminescence. 

[0007] Furthermore, the high brightness mode method of presentation which installs a subfield setting 
means to set the number of subfields as said indicating equipment, sets up a number smaller than a 
criterion of two or more subfields, and performs a daylight display. 

[0008] Furthermore, a subfield selection means to choose a number smaller than a criterion of two or 
more subfields as said indicating equipment is installed. 

[0009] Furthermore, the high brightness mode method of presentation which chooses said subfield 
selection means corresponding to the number of bits of the display input signal chosen by remote 
operation chosen in manual operation, or chooses it corresponding to a display-input program. 
[0010] Furthermore, the high brightness mode method of presentation which controls the cooling means 
of PDP corresponding to the number of subfields chosen in said indicating equipment. 
[0011] PDP which has A (address) electrode which intersects said display perpendicularly with the X-Y 
(display) electrode of a pair, and this, The address mechanical component which drives A electrode, and 
the scanning mechanical component which drives said Y electrode used for a display and an information 
store, Y sustain pulse generating section which generates Y sustain pulse which is the driving signal of Y 
electrode, X sustain pulse generating section which generates X sustain pulse which is the driving signal 
of this common X electrode, and drives this X electrode, The scanning control means for indicating the 
digital RGB code and synchronizing signal which were inputted by the dot matrix Jt constitutes from the 
scanning control-section & image-processing section which has the generating control means of the X- 
Y sustain pulse for the generation means of the address signal for scanning, and subfield control etc., 
and the number selection section of subfields which carries out a selection setup of a number smaller 
than a criterion of two or more subfields. 

[0012] Furthermore, additional installation is carried out in the input terminal from the program detecting 
element detect automatically the class of display program carry out additional installation in the input 
terminal from the foreground-color automatic detection section detect automatically the number of 
foreground colors of the display input signal carry out additional installation in the input terminal from 
the remote control receive section which does additional installation of the input terminal from SF 
(subfield) selection control unit, and which does additional installation of the input terminal from the 
remote input section to the number selection section of subfields, or additional installation is carried out 
in the cooling control output terminal of PDP. 

[0013] Furthermore, additional installation of the fan motor which cools PDP to an indicating equipment, 
the fan control section which performs the roll control of a fan motor in response to the cooling control 
command from the number selection section of subfields, and the mechanical component which carries 
out the rotation drive of this fan motor is carried out. 

[0014] Furthermore, additional installation of the number-of-bits detecting element which detects the 
maximum display number of bits of a display input signal to an indicating equipment is carried out. 
[001 5J Furthermore, additional installation of the bit transducer which changes the maximum display 
number of bits of a display input signal into an indicating equipment at the predetermined number of bits 
is carried out. 
[0016] 
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[Embodiment of the Invention] Drawing 1 is a display-control signal-description Fig. in the subfield 
method. Drawing 2 is the electrode block diagram of PDP, and the conceptual diagram of a driver 
Voltage form. Drawing 3 is the important section block diagram of one example of the daylight-display 
equipment by this invention. Detail explanation is first given about the method of presentation of PDP 
using the PDP display by the above-mentioned conventional technique. The display drive system using 
the subfield method has the subfield of each eight colors, as shown in the drawing 1 (**X and at least 8 
times of the address periods AD (ad1 **** ad8) are needed as a result. At this PDP, 852 times per one 
subfield of addressing is performed, and 852x8=6816 time addressing is performed in an one-frame 
period. As a result, the total address period is equivalent to about 50% of period of the 1 field, and the 
display period PD which becomes the origin of PDP brightness becomes a little less than 50%. The 
brightness on people's vision is proportional to x (brightness of 1 display pulse) in 1 field period (display 
pulse number) with the after-image property of an eye. It means that this thing is used 1/2 or less [ of 
the maximum brightness which PDP has ]. 

[0017] The high brightness mode method of presentation of this invention forms the subfield which 
carried out subtractive color of the standard display with a color [ each ] of 8 bits to each color of 4 
bits as shown in drawing 1 (b). The total address period (ad1 A**** a d4A) becomes 50 to 25% by 
subtractive color display processing, a display period (SF1 A****SF4A) becomes 75% from 50%, and, as 
for the brightness on vision, 1 .5 times are obtained as a result, two or more subFlRU in which claim 1 
indicates by subtractive color — law is prepared and it chooses according to an application. Claim 2 
installs a setting means for the subfield chosen according to the application in a display drive system. 
Claim 3 is the high brightness mode method of presentation which installs the selection means of two or 
more subfields corresponding to an application in a PDP indicating equipment. 

[0018] Claim 5 is chosen by the remote control, claim 4 chooses two or more subfield selection means 
by manual input, and claim 7 is [ claim 6 is chosen corresponding to the number of bits of a display input 
signal, and ] the high brightness mode method of presentation chosen corresponding to the class of 
display-input program (for example, an advertising program is each color 4 beat display). 
[0019] If a daylight display is performed, the calorific value by internal discharge of PDP will increase, 
and a rise, life degradation of PDP, etc. will generate it whenever [ accompanying the temperature rise 
of the panel section / equipment internal temperature ]. Claim 8 is the high brightness mode method of 
presentation which controls the cooling means of the panel section corresponding to the selected 
number of subfields. 

[0020] The configuration and the explanation of operation of the example of daylight-display equipment 
by this invention are given using drawing 3 . The plasma display panel P which has A (address) electrode 
with which the X-Y (display) electrode of a pair, this, and the equipment of an example cross at right 
angles X sustain pulse which is the driving signal of the scanning mechanical component 5 which drives 
said Y electrode used for the address mechanical component 7, display, and information store which 
drive A electrode, Y sustain pulse generating section 4 which generates Y sustain pulse which is the 
driving signal of Y electrode, and this common X electrode is generated. The scanning control means for 
indicating X sustain pulse generating section 6 which drives this X electrode, the inputted digital RGB 
code, and the synchronizing signal by the dot matrix, The generation means of the address signal for 
scanning, And the basic configuration is carried out in the scanning control-section & image-processing 
section 1 which has the generating control means of the X-Y sustain pulse for subfield control etc., the 
number selection section 10 of subfields which carries out a selection setup of two or more subfields 
fewer than a criterion. 

[0021] Furthermore, additional installation of the input terminal from the number-orbits detecting 
element 14 which detects automatically the number of bits of the input terminal from SF (subfield) 
selection control unit 1 1 , the input terminal from the remote input section 1 3, the input terminal from 
the remote control receive section 12, and the foreground color of a display input signal in the number 
selection section 10 of subfields etc. is carried out. Furthermore, additional installation of the input 
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terminal from the program detecting element (not displayed) which detects the class of display program 
automatically in the number selection section 10 of subfields, and the cooling control output terminal of 
PDP is carried out. 

[0022] Furthermore, additional installation of the fan control section 16 which performs the roll control 
of a fan motor to an indicating equipment in response to the cooling control command from the fan 
motor M which cools PDP, and the number selection section of subfields, and the mechanical 
component 1 7 which carries out the rotation drive of this fan motor is carried out, and additional 
installation of the number-of-bits detecting element 14 which detects the maximum display number of 
bits of a display input signal, the bit transducer 15 changed to the predetermined number of bits in the 
maximum display number of bits of a display input signal is carried out further. 

[0023] Although explanation of operation is given in accordance with the flow of an input signal, since 
the actuation after the scanning control-section & image-processing section 1 overlaps explanation of 
the conventional technique, it is omitted, and a detail is explained to importance for the part in 
connection with this invention. A 8-bit RGB digital display signal is inputted from input terminals 15r f 15g, 
and 15b. Not passing through the bit transducer 15, the direct input of the input RGB digital display 
signal is usually carried out to the scanning control-section & image-processing section 1 , and CLK 
(clock), H (horizontal synchronizing pulse), V (vertical synchronizing pulse), and BL (blanking pulse) of 
this signal are inputted into coincidence. The scanning control section 5 outputs a scanning control 
signal so that it may become eight subfields based on this input signal. In the case of this equipment, the 
subfield generated data of 3, 4, 5, 6, and 8 is memorized beforehand, and predetermined subfield 
generated data is outputted by the selection signal from the number selection section 10 of subfields. 
The number of subfields outputted is chosen with the maximum bit data from the maximum number-of- 
bits detecting element 14 which detects the remote control from the remote input section 13 which 
went via external control-line 13A from the manual operation from the SF control unit 1 1, a computer, 
etc., remote control actuation [ receive section / 1 2 / which does the reception recovery of the 
external infrared remote control signal 12A / remote control ], and the maximum number-of-bits 
detection of display input signal 1J5r etc. 

[0024] When four subfields are chosen in spite of a signal with a color [ each ] of 8 bits as a display 
input signal, the bit transducer 15 by which additional installation was carried out changes [ drawing 1 
(b)] and input data into data with a color [ each ] of 4 bits, and inputs them into the scanning control- 
section & image-processing section 1 . 

[0025] Based on the subfield generated data from the number selection section 10 of subfields, the fan 
control section 16 carries out the roll control of the fan motor M so that it may be inversely proportional 
to the number of subfields, and a mechanical component 1 7 controls the drive power source of a fan 
motor M by this control output, and controls the cooling airflow of PDP. 
[0026] 

[Effect of the Invention] This invention is carried out with the gestalt explained above, and does so the 
effectiveness described below. The proposal of the indicating equipment which can choose the daylight 
display of arbitration with the method of dividing the 1 field into two or more subfields, carrying out 
subtractive color of the input indicative data in the indicating equipment using dot-matrix display mold 
AC-PDP which performs a gradation display by the count modulation of luminescence, choosing a 
number smaller than a criterion of two or more subfields, and performing a daylight display, and the 
daylight-display equipment which installed the number selection section of subfields which carries out a 
selection setup of a number smaller than a criterion of two or more subfields was made. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a display-control signal-description Fig. in the subfield method by this invention. 
[Drawing 2] They are the electrode block diagram of PDP of the example by this invention, and the 
conceptual diagram of a driver voltage form. 

[Drawing 3] It is the important section block diagram of one example of this invention **** daylight- 
display equipment. 

[Drawing 4] It is the important section block diagram of the PDP display drive system by the 
conventional technique. 
[Description of Notations] 
P PDP (plasma display panel) 
M Fan motor 

1 Scanning Control-Section & Image-Processing Section 

2 Hurrah, MUMORI 

3 I/O Buffer 

4 Y-Sustain Pulse Generating Section 

5 Scanning Mechanical Component 

6 X-Sustain Pulse Generating Section 

7 Address Mechanical Component 

10 The Number Selection Section of Subfields 

1 1 SF Control Unit 

1 2 Remote Control Receive Section 

1 3 Remote Input Section 

14 Number-of^Bits Detecting Element 

15 Bit Transducer 

1 6 Fan Control Section 

17 Mechanical Component 
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